Protein restriction does not impair adaptations induced in cardiomyocytes by exercise in rats.
The effect of a treadmill running program on physical performance and morphofunctional adaptations was investigated in control and malnourished rats. Male 4-week old Wistar rats were randomized in groups of 12 animals: control trained (CT), control sedentary (CS), malnourished trained (MT) and malnourished sedentary (MS). Control and malnourished animals received chow with 12% protein or 6% protein, respectively. Trained groups were subjected to a treadmill running program for 8 weeks. Physical performance, biochemical parameters, cardiomyocytes morphology and biomechanics were determined. Malnourished animals presented reduction in body mass, serum levels of total protein, albumin and hemoglobin compared to the control groups. At 1 and 3 Hz cardiomyocytes from CT and MT showed higher cell shortening, speed of contraction and relaxation compared to the other groups. At 3 Hz cardiomyocytes from MS showed reduction in cell shortening and speed of contraction compared to CS. Protein restriction does not prevent the improvement in physical performance or cardiomyocytes biomechanical efficiency and growth in response to exercise. These findings could represent a modulatory effect of exercise to maintain cardiomyocyte growth at the expense of reducing the rate of body growth in order to ensure proper cellular function in conditions of cardiovascular overload imposed by exercise.